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Clf.APXER I 
INTRODUCTION 
Tlq~ purpose of this study is to conduct an investigation into the 
developmental aspects of concept formation in children. There have been 
a number of studies with children concerned with concept attainment or the 
development of specific types of concept. In this study, we are concerned 
with the process involved in obtaining concepts and the genetic aspects of 
this process. Within the area of cognition, Piagetl end Wernar2 have 
emphasized a genetic sequence which is a function of the interaction of 
maturational and experiential factors. Their basic assumption has been that 
mental development proceeds in a sequence of stages which have certain 
characteristics which may be identified. The view held in this study is that 
the various stages of development may be helpful in our understanding and 
describing the child's ability to form concepts . It is held that the stages 
ot development will influence his approach to a task of concept formation 
and variations will be seen in the approach based upon age differentiation. 
The age levels which are associated with a specific level of development 
are considered reference points tor the sequences which may ocour within 
development. In the experiment that follows, group of children from 
the ages of six years through twelve years are bei studied to determine 
the changes 'Which may occur in their response to a concept formation task 
and to see if the changes may be accounted for on the basis of developmental 
theory as stated by Piaget. 
1. J. Piaget, The Construction of Reali 
(New Yorks Basic Books, no., 1954 , 
Child, M. Cook, trans. 
2. H. Werner, Comparative Psychology of Mental Development, (Rev. Ed.) 
(New York: Follett Publishing Co., 1948), 213 - 375. 
There have been indications from the literature and also from clinical 
experience that the type of ]Jlaterial used may influence one's ability to 
3 
form concepts. In a recent study reported by Bruner6 Goodnow 6 and Austin 
there were indications that a change occurred in the type of approach used 
to obtain a concept when different types of ~terial were used. The level 
of efficiency in obtaining the concept was also influenced by the type of 
material given in the study. This study will also investiga te whether or 
not the type of material used as a stimulus will influence the child's ap-
proach and whether or not there will be developmental differences in the re-
sponse to variation in the type of material. 
3. J. Bruner, J. Goodnow & G. Austin6 A Study of Thinking, (New YorkJ 
John Wiley & Sons 6 Inc., 1957) 6 p. L03 - 112.: 
2 
3 
CHAPT.:m II 
BACKGROUND 
The major interest in this study is the process involved in the :forma-
tion of concepts and there will be an attempt to di:fferentiate some of the 
aspects of this process along genetic lines. Although this study deals pri-
marily wi. th the problem of concept formation in children, in this chapter 
there will be a dis cuss ion of the literature related to the general topic of 
concept formation. This discussion will not be restricted to those investi-
gations employing children. 
1. Theory and definition 
Two of the theories which have been formulated to explain the formation 
of concepts have been the composite-photograph theory, and the active-search 
theory. .As Woodworth states, "According to the composite-photograph theory, 
the features common to a class of objects summate their impressions on the 
observer, who thus gradually acquires a picture in whioh the common features 
I 1 
stand out strongly while the variable characteristics are was he~ . out." 
B,y the active-search theory, he states, "the concept is supposed to originate 
as a hypothesis, which 0 proceeds to test by trying it out on fresh specimens 
2 
of the class." The difference between these views is the role of the sub-
ject; namely whether or not he takes a relatively passive role or actively 
1. R. s. Woodworth, .EXperimental Psychology-, (New York: Henry Holt & Co., 
1938), P• 801. 
2. Ibid. 
make a conscious effort to analyze the material. 
3 
Hull, in hia classical experiment, tended to support the point of 
view expressed in the composite-photograph theory. Smoke has critized 
this theory and felt that ' concept learning is always a response to 
4 
relationships present" and is not formed in isolation as implied by the 
study of Hull. Smoke was an exponent of the active-search theory. 
5 
In her study, Heidbreder was able to sho that in a concept 
formation situation beha'1ior of both types operated. She was able to 
demonstrate with her subjects that both "participant behavior" (active-
search) and "spectator behavior' (composite photograph) were not ex-
olusive methods of approach but that both t,ypes of approach may contribute 
to a solution of a problem. 
6 
One of the early definitions was presented by Smoke, in which he 
stated: "By 'concept formation', generalization•, or 'concept learning' 
we refer to the process whereby an organism develops a symbolic response 
(usually but not necessarily linguistic) which is made to the members 
of a class of stimulus patterns but not to other stimuli." In this 
definition, Smoke does not give us adequate definition of the process 
involved in concept formation, th~t is, the internal cognitive system, 
but tends to concentrate on the "symbolic response" . In this sense, it 
3. c. L. Hull, Q.uantitative Aspects of the Evolution of Concepts. Psychol. 
Monogr . , (1920), No. 123. 
4 . K. Smoke, The .EXperimental Approach to Concept Formation, Psychol . Rev., 
(1935), 42, 274 - 279, p 277. 
5. E. Heidbreder, An .EXperimental Study of Thinking. Arch. Psyohol. 
(1924), No . 73 . 
6. Smoke, Loc. cit. 
4 
is too narrow a definition~ Taking into account the internal system~ 
7 
other authors~ such as Vinaoke and Rapaport, have defined concept 
formation as a process of' organizing material in a meaningful way, or 
as Rapaport has stated it, it is that aspect of the thought processes 
which "determines the •belongingness' of our ideas - that is, of the 
8. 
objects of' our world to each other. " 
In developmental theory, as expressed by Werner, there are two 
separate phases in the development of concept formation: 
5 
The first is the formation of a perceptual relationship - - the 
relationship between two parts is grasped in a certain configuration. 
The second is the derivative abstract form of' the relationship 
as expressed in a verbally constituted judgment. · ~ 0 
For Piaget, the development of' concept formation is related to the 
acquisition of symbolic functions and the developnent of' judgment and is 
11 
also a product of' both social and intellectual factors. 
According to Piaget, the process of' adaptation through assimilation 
and accommodation and the disequilibrium between these two ~ctions is 
the mainstay of' all development. Assimilation means that the organism 
modifies the environment by imposing certain structures of' its own on it. 
By accommodation, he means the action of the environment on the organism. 
7. E. w. Vinacke, The Psychology of Thinking . (New York: McGraw-Hill 
Book Co . , Inc . , 1945), p. 387. 
B. D • • Rapaport~ with oollab. M. Gill & R. Schafer, Diagnostic Psycho-
logical Testing. {r.hica~o: The Year Book Pub. Inc. l945), p.387. 
10. of Mental Develo ment. (Rev. ed.) 
1 221 - 222. 
11. B. Inhelder & B. Matalen, The Study of Problem Solving and Thinking: 
In P. H. MUssen, (ed. ) Handbook of Research Methods in Child Develop-
ment, (New York: John Wiley & Sons, Inc . ~ 1960.) , p. 436. 
6 
In the beginning, accommodation remains undifferentiated from the process 
ot assimilation. 
As the schemata are multiplied and differentiated by their 
reciprocal assimilations as well as their progressive accommodation 
to the diversitiea ot reality, the accommodation is dissociated 
trom assimilation little by little and at the same time insures 
a gradual delimitation ot the external environment and ot the 
subject.l2 
Schema is the primary unit ot mental organization and means "a piece ot 
13 
behavior which can be repeated and coordinated with others". These 
schemata, as they ar repeated, became modified as the result ot 
experience. The experiences are then integrated into a changing structure 
whiCh obey definite laws ot composition. 
There are three major steps in the development ot intelligence, 
according to Piaget. They are sensory-motor activity, concrete opera-
tions and rational thought. Although these processes are continuous, as 
each new phase ot thought is reached, the child encounters difficulties 
similar to those on an earlier level but the need to reconstruct ~11 be 
on a new plane. When verbalization occurs, at the beginning of the 
second phase, it is necessary tor the child to repeat coordination 
between the individual and his environment whiCh indicates the forms ot 
14 
behavior available. 
12. J. Piaget, The Construction ot Reality in the Child, Trans. M. Cook, 
(New York: Basic Books, Inc., 1945), p. 351. 
13. B. Inhelder, Criteria ot .the Stages ot Mental Development, In 
J. Tanner & B. Inhelder (Ed.), Discussion on Child Development, 
(New York: International Universities Press, 1953), p. 77. 
14. J. Piaget, Principal Factors Determining Intellectual EVolution From 
Childhood to Adult Life, In D. Rapaport, (ed.), The Organization and 
Pathology of Thought, (New York, Columbia Universities Press, 1951.) 
7 
Aa can be observed from the above discussion, development can be 
perceived as a progression of stages which have certain characteristics 
which can be identified. From this we can assume that within each 
genetic sequence there is a specific mode of' approach which will be 
based upon the developmental level of the child. 
Within maey of' the theoretical discussions, there has been the 
question of the role of language in the development of concept formation. 
has been indicated by Werner, there are distinct stages of developmental 
processes for concept formation which may occur on both a pre-verbal and 
a verbal level., thus indicating that the attai:ament of concepts cannot 
be accounted for only on a basis of symbolic representation through 
language. It is clear that meaningful connections, that is similarity 
to or belonging with., can occur on pre-verbal levels and rightfully 
15 
be considered as one aspect of concept formation. In a brief stuq, 
reported by Heidbreder, she was able to demonstrate with adult subjects 
that "concept may be used with consistent correctness though the 
16 
subject nnot formulate it." 
15. Werner, Op• cit. p. 248 - 254. 
16. E. Heidbreder., Language and Concep~.,Psychol. Bull., (1936) 33, 724. 
8 
17, 18# 19 
In a series of studies by Weloh and Long, they established 
five stages of development which range from a pre-abstract level in which 
a child can discriminate and generalize but not at a linguistic level 
to a stage in which language is used in the handling of abstraction. Thus 
it can be seen that language may be an important factor but the use of 
language as a response for conveying the generalization depends upon the 
situation. It has also been shown that organization of aspects of a 
situation can be achieved on a pre-verbal level . 
2. Experimental Studies 
a. There have been a number of investigations which have been 
designed to mswer the question how do the experimental conditions effect 
concept attainment. 
One experimental condition whiCh has been studied has been the 
effect of positive and negative instances . B,y a positive instance is 
meant material which includes all the characteristics of. a given concept; 
whereas, a negative instance i ncludes material in which some of the 
necessary characteristics are lacking. 
17. L. Walsh and L. Long, A Further Investigation of the Higher Structural 
Phase of Concept Format ion, J . Psychol, (1940), 10, 211 - 220 
18. Ibid. The Higher Structural Phases of Concept Formation of Children. 
~sychol . (1940) # 19, 59 - 95 . 
19. L. Welch, The Genetic Development of the Jssociational Structures 
of Abstract Thinking. J. Genet. Psycnol . , (1940), 56, 175 - 206. 
9 
When confronted with the task of establishing a concept, an individual 
must recognize that certain aspects of the situation are related to or have 
a meaningful connection with each other, whereas other aspects of the 
situation are dissimilar. To discover if' the success of attainment of 
concepts would be intluend by the manner in which material was presented, 
20 
Smoke designed an experiment to investigate the learning of a concept 
where only positive instances were given as contrasted with material 
where both positive and negative instances were given. He f'ound that 
there were no significant differences in the time required for learning 
from positive instances as compared with the time f'or learning f'rom 
21 
both positive and negative instances. Hovland and Weiss have also 
tested the effect of positive and negative instances. Their results 
were that a higher number of subject were able to attain the concept 
when the information was presented through the use of all positive 
instances than by all negative instances. They also made a ~on+r" 'lution 
to the study of the method of presentation; that is; inarine:r of~ display 
of' the stimulus. They found that when negative instances were displayed 
simultaneously subjects were more accurate in their concept attainment 
than when the stimul i presented successively. 
20. K. Smoke, Negative Instances in Concept Learning. J • .Exp. Psychol. 
(1933), 16, 683 - 588 
21. c. I. Hovland & w. Weiss, Transmission of Information Concerning 
Concepts Through Positive and Negative Instances. J. Exp• Psycho1., 
(1953), 45, 175 - 182. 
Reed demonstrated that there are a number of factors which may influence 
the attainment of concepts . He also studied the effect of simultaneous. and 
22 
serial presentation. He found that as the number of instances increased, 
the differences between the two methods of prasentation decreased. 
23 
was able to s·how that length of series, complexity of the stimuli, 
He also 
24 
and 
25 
the influence of set may play a role in achieving concept attainment. 
b. There have been a number of studies which attempted to describe the 
behavior of the individual in attaining a concept or to answer the question 
whether levels of behavior could be distinguished. 
26 
Goldstein and Scheerer designed a number of special tests to deter-
mine the degree of difficulty in conceptualization occurring in patients 
10 
with neuropsychiatric disorders . They distinguished two methods of behavior--
the abstract. and the concrete . They perceived such methods of behavior as 
27 
"capacity levels of the total personality" . Their disoussion of the 
characteristics involved in assuming the abstract or concrete attitudes led 
to a number of studies investigating the per formance of children at various 
28 
age levels . Reichard, Schneider, and Rapaport using a color-form test 
22 . H. B. Reed, v. The Influence of Form of Presentation. ~· ~· Psychol., 
(1950), 40, 504 - 511 . 
23 . H. B. Reed, II. The Length of the Series; III . The origin of Concepts . 
Ibid. (1946) , P• 166 - 179. 
24. H. B. Reed, IV. The Influence of the Complexity of the Stimulus . ~.251-261. 
25 . H. B. Reed, Factors influencing the learning and retention of concepts . 
I . The influence of set. Ibid. 71 - 89 . 
26. K. Goldstein &: M. Scherer , Abstract and concrete behavior: .An experi-
mental study with special tests . Psychol Monogr. (l941) No . 239. 
27 . Ibid. P• 1. 
28 . S Reichard, ¥. Schneider &: D. Rapaport . The development of concept forma-
t i on in children. Amer. J . Orthopsychiat. , (1944), 14, 156 - 161. 
and a sorting test, found the following levels of performance: 1. concepts 
were attained on the basis of non-essential, incidental features; 2. con-
cepts were attained on the basis of function or use; 3. Concepts were attained 
in terms of abstract, conceptual definition. This study did indicate that 
the level of concept attainment could be related to the developmental level 
of the child. 
29 
Hani'mann in her study of the test performance of normal adults de-
scribed two characteristic modes of approach -- the "conceptual" and the 
"perceptual". Using a sorting test designed by Vigotsky, she found one group 
of subjects who tended to create a hypothesis and turned to the blocks for 
verification, an approach which she classified as "conceptual". There was 
another group of subjects who first grouped the blocks and then formulated a 
principle, the "perceptual" approach. 
In a recent study also with adults, reported by Bruner, Goodnow and 
30 
Austin using a problem solving method, four strategies were defined as 
means of determing the type of behavior or mode of approach. ~strategies, 
they mean the sequence of acts or patterns of behavior leading to final 
attainment of concepts. 
31 32 
The above authors, as well as Hanfmann and Heidbreder, were not 
proposing a genetic sequence, but were primarily classifying the ways in 
29. E. Hanfmann, A Study of Personal Patterns in an Intellectual Performance ; 
Char. & ~· (1941), 9, 315 - 325. 
30. J. Bruner) J • Goodnow & G. Austin, !, Study ~Thinking; New York: John 
Wiley & Sons, (1957). 
31. Haufmann, ~· cit. 
32. E Heidbreder, An Experimental Study of Thinking. Arch. Psycho!., (1924), 
No. 73. 
11 
12 
which a normal adult m~ perform a task of concept formation. On the basis 
of the foregoing work~ there are indications that an individual may make 
changes in his approach to a ··task but that he will generally display a pre-
dominant mode of behavior in acquiring concepts. 
33 
From the work done by Goldstein and Scheerer 1 with their distinctions 
between the abstract attitude and the concrete attitude, there are indica-
tions that there are levels of behavior. However, they felt that the develop-
ment of the abstract attitude was not a "gradual ascent from more simple to 
more complex mental tasks" but implied that a new functional level was involved. 
In studies of concept formation with children, there are indications 
that levels of behavior may be distinguished. In the study reported previously 
by Reichard, Schneider, and Rapaport and the series of studies by welch and 
Long, there was strongly suggested a developmental seqwnoe. Developmental 
changes in perceptual and cognitive reactions to pictorial material were re-
35 
ported by Amen. A sequence was shown in the reactions of children from 
a perception of concrete, often unrelated details, to a recognition of these 
details as being related to a complete whole. There was also an increase 
with age in the ability to interpret the content of the picture. 
Piaget's research on the general characteristics of children's concepts 
and their particular and continuous development stimulated a number of experi-
36 
menta. Deutsche's study on the development of t he concept of causal 
33. Goldstein & Scheerer, Loc. cit. 
34. Goldstein & Schee rer, Op ~·· p. 22. 
35. E. W. Amen, Individual Differences in Apperceptive Reaction: A Study 
of the Response of Preschool Children to Pictures. Genet. Psychol. Monogr. 
(1941)~ 23, 319 - 385. 
36. J. M. Deutsche, The Development of Children's Concept of Causal Relations. 
In R. G. Barker, J.S. Kounin, & H.F. Wright (Ed.), Child Behavior and 
Development. (New York: McGraw-Hill Co. Inc., 1943), p. 129 - 145. 
relations. with subjects ranging in age from eight through sixteen years, 
was an attempt to duplicate Piaget ' s findings . She found it impossible to 
say that certain types of answers were characteristic of a specific age group. 
but s·he did feel that causal thinking developed by a gradual process . Rus-
37 
sell and Dennis, investigating animism in children's concepts. attempted to 
relate their study to the stages proposed by Piaget and were able to classify 
children ' s responses into the various stages along a developmental continuum. 
These studies and others criticized the way in which Piaget related stages 
38 
of development to specific age groups . Inhelder, in a discussion of 
Piaget 1s theory, stated, 
"The order of succession of stages is constant but the age at 
which the structures appear is relative to the envitonment, which 
can either provoke or impede their appearance • • •• the age of reali-
zation cannot be fixed absolutely: it is always relative to the 
environment." 
Piaget stated, 
"The object of these studies was not to establish a scale of devel-
opment and to obtain precise determinations of age as regards stages . " 
He went on to say that he was "trying to understand intellectual mechanisms 
used in the solution of problems and of determining the mechanism of reason-
39 
ing. 
37. R. w. Russell & W. Dennis , Studies in Animism, I . A Standardized Proce-
dure for the Investigation of Animism. J . Genet. Psychol . , (1939) , 
55, 389 - 400 . 
38. B. Inhelder, Criteria of the Stages of Mental Development. In J. M. 
Tanner and B. Inhelder . (Ed. ) Discussions on Child Development, 
(International Universities Press . , 1953), P7 85. 
39. Piaget , Ibid., P• 89 . 
13 
14 
The above studies do indicate that there are changes in levels of 
behavior which may be related to the developmental level of the child and 
do support the theoretical position of developmental psychology; that is , 
the response categor ies can be classified into a genetic sequence . 
c . Another question which is of importance to this stud¥ is whether 
or not the experimental condition of changes in the content of material 
will effect concept attainment. 
40, 41 
Heidbreder, in her s ries of experiments, has shown that the 
nature of the stimulus material di d indicate an order of dominance in the 
formation of concepts . Concepts of concrete objects were formed first; 
those of spatial form were formed next; and number concepts were attained 
last. In another series of experiementsj;he order of dominance was first 
42 
concept of form, next of color, and then number. Grant and Curran, using 
a sorting test, were able to substantiate Heidbreder's findings. Their 
results indicated that sorting for color was more difficult than sorting 
for form. 
There is a group of studies with children in which the investigators 
have been concerned with the color- form abstraction, e.g. studies by Colby 
~ " 
and Robertson, by Katz and Des coendres, (reported in Werner ) , and by 
40. E. Heidbreder, The Attainment of Concepts, II . The Problem. J. Gen. 
Psychol. , (1946) , 35, 191 - 223 . 
41 . E. Heidbreder, VII . Conceptual Achievements During Card Sorting. 
J. PsyChol. , (1949), 27, 3 - 39. 
42. D. Grant & J . F. Curran, Relative Difficulty of Number, Form and Color 
Concepts of a Weigl Type Problem Using Unsystematic Number Cards. 
J . EXp• Psychol., (1952), 43, 408 - 413 . 
43. M. Colby & J. Robertson, Genetic Studies in bstraction, J. Comp. 
Psychol. , (1942), 33, 385 - 401. 
M. Werner Of• cit. p. 234 - 236 . 
15 
45 , 46 
Welch• However, in none of the studies reported with children as 
subjects has the order of dominance in attaining a concept been related 
to the type of material which will be investigated in the present study. 
With adults , however , a study has been reported which is pertinent. 
Bruner, Goodnow and Austin, using thematic and abstract material , found 
that there was a considerable and statistically significant difference in 
favor of abstract (geometric) figures. This difference was predicted, 
based upon the following statement: "Common experience has the effect of 
47 
producing certain preferential errors ." In their summary, they indicated 
that in forming concepts with thematic material the subject will tend to 
"hang on" to certain non-rational criteria in the establishment of hypotheses 
and will tend to be less flexible in his approaQh. They also found a 
difference in the predominant strategy (method of approach) in their two 
groups . The Abstract Group used primarily a conservative-focussing 
strategy while the. Thematic Group tended to favor a modified form of 
successive-scanning strategy. 
The experimental literature has been discussed to focus attention 
upon two questions: , changes which may occur in the mode of approach to a 
task of concept formation and differences which may occur in the efficiency 
in obtaining a concept as a response to variation in material. With regard 
to the first question it has been shown that with adults , differences in 
mode of approach can be demonstrated . with children, the levels of response 
45. L. Velch, The Span of Generalization Below the Two Year Age Level , 
J. Genet. Psychol ., 1939, 55 , 269 - 297. 
46. L. Welch, A Preliminary Investigation of Some Aspects of the Hierarchical 
Deve opment of Concepts. J. Gen . Psychol ., 1940), 22 , 359 - 378 . 
47. J . Bruner , J . Goodnow & G. Austin, Op. cit., p. 104. 
16 
category, whiCh are of prime importance to an understanding of the mode of 
approach have been related to the stage of development. As an answer to 
the seoond question. differences in concept facility as a response to 
variation in material, for both children and adults an order of dominance 
has been demonstrated in structural factors, i.e •• color-form abstraction. 
No study with children was found in which structural features and oontentual 
features of the stimuli were compared. However. this type of comparison 
was made in a study with adult subjects. 
CHAPT.ER Ill 
TH:OORY AND HYPOTHES.ES 
A basic assUmption within developmental theory has been that mental 
development proceeds in a sequence of stages which have certain charac-
teristics. .As Werner states: 
Development cannot be symbolized by a continuous mathe-
matically conceived line, but rather must be thought of 
in the form of typical mental patterns with the relatively 
higher levels being understood as innovations from the 
1 
lower. 
One of the tasks of developmental theory is to establish developmental 
levels for psychological events and to investigate the processes which 
are involved. According to Werner, each genetic sequence has an intrin-
sically required direction and order . 
For Piaget, as mentioned in the preceding chapter, development is 
perceived in a similar fashion. He defines development as a function of 
the interaction of the maturational factors of the individual and his 
environment. This development can be perceived as a progression of stages , 
which have certain characteristics which can be identified. For both 
Werner and Piaget, all aspects of cognitive functions follow progressive 
lines, although there are definite transition points. At such points, 
there is the need for reorganization or integration of all the forces 
1. H. Werner, Comparative Psychology of Mental Development (Rev. ed.), 
ew Yorks F'ollett PUblish~ng Co., 1948), P• 15. 
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involved, the state of the organism and the environmental factors in 
order to reestablish equilibrium. Within each level of reorganization the 
various psychological phenomena achieve an identifiable status ~ich is 
particular to the stage of development. Concept formation is one of the 
cognitive functions. We can thus expect that within each genetic sequence 
patterns of behavior related to concept formation will have similar levels. 
Within the data of concept fonnation we de~cribe these patterns of beha-
vior as modes of approach. It therefore can be derived from each genetic 
sequence that there is a specific mode of approach to the task of concept 
formation. 
The mode of approach is defined as the behavioral aspects of the sub-
ject's performance which leads to the attainment of a concept; that is, 
the type of response categories which demonstrate ' the sequence of acts 
which lead up to final attainment of the concept. 
The particular response categories which will determine the mode of 
approach have been derived from Piaget's stages of development. The stages 
which are most applicable to this study are the stage of intuitive 
thought (age 4-7), the stage of concrete operations (age 8-11), and the 
2 
stage of formal thought (agell-14) . 
In the stage of intuitive thought, aspects of a problem achieve in-
tegration through a process of contiguity. For example, two elements 
which are in a spatial configuration may achieve a relationship by their . 
proximity. In an experiment related by Piaget, the child is asked to 
2. J. Piaget, The Psychology of Intelligence ' (New Yorks Harcourt Brace 
and Co . , Inc. )
1
195o. --
18 
pour beads from one glass bottle to another glass bottle of a different 
shape . The child's estimate of the quantity of the beads is dependent 
upon the shape of the bottle, although in actuality the quantity of the 
beads remains the same . 
Other aspects of cognitive functions provide similar data, that is , 
the reasoning of the child is limited by perceptual dominance. When in-
tegrating several . aspects of a problem, that aspect which is most obtru-
sive will be difficult for the child to minimize . The mutual interdepen-
dence of several aspects may not be comprehended; that is, two aspects of 
a situation may be seen alternatively but may not be combined. Mental 
actions are irreversib1e and along with this, the child's performance 
takes on a certain r igidity. 
This early phase is replaced by the stage of concrete operations 
(age 8-11) . During this ~tage , perceptual differences can be perceived 
without extreme dominance al though these aspects may not be conceptually 
integrated in a l .ogical fashion. A child who is subjected to the similar 
problem as given in the above example will be quite aware of height, 
shape of the two glass bottles presented but may still have difficulty 
in giving a logical explanation. However, two successive actions can be 
combined into one; mental actions become reversible and general princi-
ples can be derived based essentially, however, on the perceptual fea-
tures. 
The third stage of intellectual development, that is , the stage of 
formal thought, (age 11- 14) , is characterized by the evolution of formal 
operations . The child is now capable of reasoning by deducing hypothesis . 
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Reasoning is able to free itself from the concrete, that is, percep-
tual features; instead the child is able to derive implications from 
such aspects and construct or formulate hypotheses . 
On the basis of the above discussion the following statements are 
proposed. With each statement, the response variable which will indi-
cate the mode of approach will also be given. 
Statement 1: The greater the ability to combine 
successive actions , the more effective the child will 
be in attaining a concept in a shorter number of' 
choices . 
Variable la The number of' choices required to 
attain the concept. 
Statement 2: The greater the ability to neutra-
lize perceptual dominance , the less the need to use 
irrelevant or excessive possibilities. 
Variable 2: The number of' attribute changes in 
any card choice . 
Statement 3: The greater the ability to perceive 
several aspects and to combine these aspects, the 
fewer the choices similar to the stimulus . 
Variable 3: The number of choices more like the 
original focus (stimulus) card. 
Statement 4: The greater the ability to reverse 
mental actions and not hold rigidly to a set, the 
less redundancy will be encountered. 
Variable 4 : The number of redundant choices . 
The foregoing may be restated in the form of a general hypothesis: 
H 1: The mode of approach is a function of the develop- · 
mental level of the child. 
From this general hypothesis , the following predictions are being 
made: 
1. The mean number of choices required to attain the concept 
ls an inverse function of age. 
zo 
2. The mean number of attribute changes is an inverse func-
tion of age . 
3. The mean number of choices more like the original focus 
card is an inverse function of age . 
4. The mean number of redundant choices is an inverse function 
of age . 
Another question being asked in this study is the effect of the 
types of material on the facility of concept formation. As shown ear-
lier . there may be an order of dominance for the formation of con-
cepts . It is suggested here that material which is concrete and closer 
to the child's experience facilitates concept formation. However. 
such concrete material. because of the nature of the experience factor 
may • under certain conditions • become a hindrance . Irrelevant infor-
mation obtained from such conditions would interfere with the process 
of attaining a concept. 
The foregoing may be restated in the form of an hypothesis: 
H 2: Concept formation is a function of both the develop-
mental level of the child and the type of material used. 
From this general hypothesis the following prediction is being 
made: 
1 . The difference between the mean number of choices required 
to obtain a meaningful concept and the mean number of 
Choices required to obtain a geometric concept will become 
more positive ·as a function of age . 
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CHAPTl!R IV 
METHOOO AND PROCEDURE 
In this chapter , in the first section, the instrument used will be 
explained. Following this , the subjects of the experiment will be de-
scribed; the experimental situation will be detailed, and finally, the 
variables of the general hypothesis will be discussed. 
1. Instrument 
The tests used for this study a modification of a procedure 
1 
described by Bruner , Goodnow and Austin. In that experiment, a large 
board containing an orderly array of 64 instances , each exhibiting one 
of two possible values of six attributes was presented to a subject, 
for either geometric or thematic material . In pre- testing, an array 
was first used which attempted to vary the attributes in a similar way. 
This proved too difficult a task for subjects who were six, seven and 
eight; and it was apparent that such an array would be too demanding 
and difficult for such age groups to be practical for this experiment . 
The present arr ay was then adapted for this experiment, since in pre-
testi ng the majority of the younger age group were able to attain the 
concept. 
The instrument used in this study consisted of two sets of material 
which will be designated throughout this study as Form I and Form II . 
These two forms appear in Appendix A. 
J. . Bruner, J . Goodnow, and G. Austin, !, Study 2.!_ Thinking~ ( New York: 
John Wiley & Sons, l956J . 
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Form I consisted of an array of geometric figures~ composed of a com-
bination of four attributes . each varying in two ways~ totaling an arrange-
ment of sixteen instances . The four attributes are as follows: 
1. The shape of the figure (square or triangle) 
2. The color of. the figure (red or yellow) 
3. The size of the figure (small or large) 
4. The number of the figure (one or two). 
Form II consisted of an array of human figures. with an arrangement 
of sixteen instances. also composed of a combination of four attri-
butes. each varying in two ways . The .structure of the array of human 
figures paralleled the structure of the geometric figures . The four 
attributes for the second set are as follows: 
1. The sex of the figure (male or female) 
2. The affect of the figure {downcast or smiling) 
3. The size of the figure (adult or child) 
4 . The number of the figure (one or two) . 
For each Form~ four stimulus cards were presented so that each sub-
ject had eight concepts to attain. The stimulus cards were of parallel 
value for each Form. The first two concepts of each Form were defined 
by only one attribute . The second two concepts of each Form were defined 
by two attributes . 
The four concepts to be attained on Form I were: 
1. all cards containing squares 
2. all cards containing red figures 
3. all cards containing a small triangle 
4. all cards containing two red figures . 
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The four concepts to be attained on Form I were: 
1. all cards containing male figures 
2. all cards containing downcast figures 
3. all cards containing small girls 
4 . all cards containing two downcast figures. 
The subject was presented with an orderly array of the sixteen in-
stances such that any two cards that neighbored each other differed 
from each other in only one attribute value . 
The examiner sat opposite the child with a set of response sheets. 
These sheets were the size of ordinary typing paper . On each sheet was 
drawn a board corresponding to the array presented to the child without 
the instances being portrayed. Each choice made by the child could be 
identified by serial number in its location as se lected by the child. 
(Appendix B) . 
2. Subjects 
A total of seventy subjects were used in this study. All of the 
subjects we r e pupils in an Public Elementary School in the vicinity of 
Boston. Preliminary discussion was held with the Principal of the 
school who in turn interpreted the study to his teachers . Since the 
study was concerned as far as possible with normal children, teachers 
were asked not to select children who were being observed by the Coun-
selling Service of the school system or who were known to be in psychiat-
ric treatment . Also excluded were mentally retarded children on the 
bas is of school records . 
There were seven age groups used in this study. ranging from age six 
through age twelve. making a total of ten subjects in each age group. 
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These subjects were selected in a random fashion from the classroom on 
the basis of their age. The mean age for the seven groups is as follows: 
group one: six years -six months; group two: seven years -four months; 
group three: eight years -six months; group four: nine years - four 
months; group five: ten years - eight months; group six: eleven years 
seven months; group seven~ twelve years -two months . Appendix C pre-
sents the data for the ages or the subjects of each group. 
3. Procedure 
The testing was by individual aam~n~st1·a~.ion for t::acn subject. Firs"ti, 
tne subJecv was presented with an orderly array of the sixteen instances 
of Form I. The examiner sat opposite the child with a se"ti or ro~ponat:: 
snee'ts • The tollow.ing J.us uruc1..ivw wert:: given ora.uy by the examiner: 
As you can see on each card there are some figures--
one is a triangle and one is a square ; some are red, some are 
yellow; som.-3 ars big, some are small; some cards have one , 
figure , some of the bards -have two . 
Now I am going to show you a card and ask you to point to 
other cards alike it. For, example , if I show you a card like 
this one (large red triang~e) you could show me this one--, 
this one--, etc . You could point to all thos~ cards because 
they all navt:: vriang!es on them. Al~:~o, i1· I show you tn~s card 
(tne same large ~cd tr~angle) you coula show me tnis card--, 
this-card-- , etc . because ·all have big figures on them. As you can 
see , there are a number of ways in which you could select cards 
to be alike the one I have shown you. 
When the examiner wao ~a"tiisried that the cnild Unat::rstood the above 
demons·l:iration and was prepared to begin, she then added the following 
ins truotion: 
After you point to a card, I shall say "yes" or "no" to let 
you know if the choice you made is like the way I am thinking 
about this card. After you select a card, I shall ask you to 
tell me your reason for pointing to it. When you think you 
know how the cards are like the one I will show you, you tell me . 
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Following this , the first two stimulus cards were presented in suoces-
sive order. Before the third stimu us card was presented, testing was 
interrupted to present a demonstration of a two attribute concept . 
If I show you a card ike this (large yellow square) you 
could show me this one, this one, etc. because they are all 
yellow and big figures. 
The two stL~ulus cards three and four were then given. 
The procedure for Form II was essentially the same . The sixteen 
instances were presented in the same fashion as for Form I. The direc-
tions were as follows: 
A$ you can see ; on each card there are some people; 
some are big, some are small; some are smiling, some are sad; 
some of the cards have one person, some of the cards have two; 
some are men, some are women. 
The stimulus card used for demonstration for the first two concepts 
was the downcast adult female . Before cards three and four were pre-
sented1 the smiling adul-t male card was used for demonstration. The 
rest of the directions were similar to that discussed under Form I. 
The conditions for testing were the same for all subjects. In each 
case , the first test given was Form I , which involved the geometric 
array, and following ttis , Form II , which involved the human figures was 
presented. The instructions , except for the use of geometric figures 
or human figures being demonstrated , did not differ ~ In essence , the 
stimulus situation remained the same for all subjects and for both forms. 
4. Concept formation 
The task which has been selected for study involved eight problems 
to be solved , four for each form. One of the criteria for the subject 
to be included in this age group was the attainment of three out of the 
four problems for each form. 
From the record sheets the following variables were scored. 
1. The number of choices made to attain the concept. 
The concept formation task which has been selected for this study in-
valves the solution of two major probl ems within the conjunctive cate-
gory. The criteria for attainment of the concept is the ability to ver-
balize the correct solution or if unable to represent the concept on a 
verbal plane to select s ucces siva eri'ect choices when quest.:.oned by 
t he examiner . The attainment scores which are achieved by an individual 
is determined by the mean number of choices necessary to attain the con-
cept for each particular problem. The mean achievement score for each 
form was determined independently; hence . each mean achievement score is 
based upon the number of choices selected by the subje ct before achiev-
ing the solution for four problems . 
2. The number of attribute changes in any card choice . 
By attr ibutes are meant the general properties of an object which 
can vary continuously or discr6tely or "any discriminable feature of an 
event that is susceptible of some discriminable variation from event to 
2 
event" . vlithin this study. for each set of problems there are four 
attributes . each varying in two ways . When a subject selects an in-
stance Which he feels to be a positive choice,. the number of at tributes 
wherein it differs from t he preceeding card can be determined. For 
each subject. the mean number of attribute changes for each set of 
problems is obt ained within t he number of choices neces s ary t o attain 
the concept. The subject' s attribute change score was the mean number of 
attribute Changes for t he four problems within each Form. 
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3. Number of choices more like the original focus card than like any 
preceding card choice . 
In a sequence of choices , any given choice can be referred back to 
a previous choice . In this study, the choice which will be designated 
as the original focus card .will be the stimulus card presented by the 
examiner. The number of attributes of each card were examined to per-
ceive their similarity to the number of attributes encountered in the 
stimulus card. If in the selection of an instance , the attribute change 
compared to the stimulus card was less than the attribute change com-
pare d to the preceeding card choice , the subject received a score of one. 
The mean number of such choices for each individual on each set of prob-
lems was obtained and his final score on this variable was the mean 
across problems in any Form. 
4. Number of redundant choices 
B.y redundant choices was meant choices which were made by the indi-
vidual which contained no new information beyond that obtained from 
previous cards . The mean number of such choices for each set of 
material .was obtained for each subject. 
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CHAPTffi V 
RliSULTS AND CONCLU3IONS 
In this chapter, the original hypotheses will be reformulated in 
terms of the experimental procedure just described. The original hypo-
theses werez 
I. Hypothesis 1 . 
dictions made . 
On a concept formation task, the mode of approach will be 
a function of the developmental level of the child. 
Concept formation is a function of both the developmental 
level of the child and the type of material used. 
Under the first general hypothesis, there ware four pre-
Prediction Iz The mean number of choices required to attain the con-
cept is an inverse function of age . 
This was tested statistically in the following manners 
a. Form I 
The difference among the means of the age groups in num-
ber of choices to attain the concept is zero . 
The null hypothesis is tested ag&nst that class of al-
ternatives which states that the mean number of choices 
for the age groups for attaining the concept will be an 
inverse function of age . 
The data for the mean number of choices to attain the concept on 
Form I are presented in Table I . These data are represented graphi-
cally in Figure I . 
The analysis of variance statistics are presented in Table 2. To 
test the assumption that the variances for the seven age groups were not 
heterogeneous and that the significance of the value of F would be 
1 
related to the differences in the means , the Bartlett test for 
1. A. Edwards, Experimental Design in Psychological Research, 
( New York: Rhinehart & Co . , 19501:" -----~--- ----·1 
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TABLE 1 
MEAN NUKBER OF CHOICES ro ATTAIN THE CONCEPT FOR THE SEVEN AGE 
GROUPS ON FORM I 
Group Form I 
Age 6 10. 68 
Age 7 9. 88 
Age 8 7 . 82 
Age 9 7 . 87 
Age 10 8 .67 
. ge 11 6 . 77 
ge 12 7 . 47 
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Mean Number of Choices to Attain the Concept 
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TABLE 2 
THE Ml'ALYSIS OF VARIANCE OF THE MEANS OF THE ATTAINMENT 
SCORES FOR 70 SUBJECTS ON FORK I 
Source of SUm of Degrees ot Mean F F.Ol Decision 
Variation Squares Freedom Square 
Between Groups 116 . 6036 6 19.267 6 . 21 3 .10 Reject 
Within Groups 196 .. 2108 63 3. 098 
Total 310 . 8143 69 
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homogenei ty of var iance was applied to t he data . On Form I~ the Chi-
square obtained was 12 . 4034: P greater than . 05 . With this value of P~ 
one can assume that there was homogeneity of variance ~ hence the F test 
could be applied. 
The F value resulting from the data on Form I was 6. 21 . This value 
ofF with 6 and 63 degrees of freedom has a Pless than . 01 . In view of 
this~ Hypothesis 01 can be rejected. Since as shown in Table I and in 
Figure I ~ the difference between the means is in accord with the alterna-
tive Hypothesis 02 ~ we can accept the alternative Hypothesis . 
To further strengthen the conclusion that the attainment of con-
cepts is an inverse function of age levels, the Spearman rank-difference 
2 
correlation coefficient was applied to the data . For Form I~ the Rho 
obtained equals - . 85: P less than . 01 . 
b. Form II 
The mean number of choices to attainment of the concept on Form II 
are pr esented in Table 3. These data are represented graphically in 
Figure 2. 
The analysis of variance statistics are presented in Table 4 . The 
Bartlett Test 3 for homogeneity of variance was applied to the data to 
test the assumption that the variances for the seven age groups were 
not heterogeneous . The Chi-square, on Form II , was equal to 4.05: 
P greater than .os . With this , one can assume that there was homogeneity 
of variance and that the significance of the value of F would be 
related to the differences in the means . 
2. Me Nemar, Psychological Statistics \ ( New York: John Wiley &: Sons , 
I nc., l960 J) p. 208 - 210. 
3 . Edwards , ~ ~· 
TABLE 3 
:MEAN NUMBER OF CHOICES TO ATT.liN TEE CONCEPT FOR THE SEVEN AGE 
GROUPS ON R>ml II 
Group Form. II 
IA.ge 6 7.99 
Age 1 7.75 
Age 8 7.05 
Age 9 6.84 
Age 10 6.79 
Age 11 5.10 
Age 12 5.92 
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TABLE 4 
THE ANALYSIS OF VARIANCE OF THE KEANS OF THE ATTAINMENT 
SOORES FOR 70 SUBJECTS ON FORM II 
Source of Sum of Degrees of Mean F F . 01 
Variation Squares Freedom Square 
Between Groups 60 . 4926 6 10.0821 7.18 3.10 
Within Groups 88 .4552 63 1.4041 
Total 148 . 9478 69 
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Reject 
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The F value resulting from the dat a on Form II was 7.18 with a P 
l ess than . 01 . As shown in Table 3 and Figure 2 ~ the difference between 
the means is in accord with the alternative Hypothesis 02 ; thus the null 
hypothesis can be rejected . 
4 
On Form II. the Spearman rank-difference correlation coefficient 
was equal to - . 92 ~ P less t han . 01 . This finding reinforces the con-
elusion that the attainment of concepts is an inverse function of the 
age levels . 
c . Conclusion 
For both forms of data the general hypothesis can be accepted. It 
has been shown that the attainment of concepts ~ one aspect of the mode 
of approach of the child ~ is effected by the developmental level of the 
child. 
2 . Prediction 2 : The mean number of at tribute changes is an inverse 
function of age . 
This was tes t ed statistically in the following manner: 
A. Form. I 
The difference among the age groups in mean number of 
attri bute changes is zero . 
The null hypothesis is tested against t hat class of 
alter natives which states that the mean number of at-
tribute changes will be an inverse function of age . 
In Table 5~ the mean number of attribute changes are presented for 
Form I . Figure 3 represent these data graphically• The analysis of 
variance statistics for Form I are presented in Table 6. 
4. McNemar~ loc . cit . 
TABLE 6 
MEAN NU14BER OF ATTRIBUTE CHANGES IN ANY CARD CIIDICE FOR THE SEVEN 
AGE GROUPS ON FORM I 
Group Form I 
Age 6 15.11 
ge 1 14.71 
.Age 8 12.12 
Age 9 10.92 
Age 10 12.22 
Age 11 9.75 
Age 12 10.65 
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TABLE 6 
THE ANALYSIS OF VARI/1\NCE OF THE :MEAN NUMBER OF ATTRIBUTE 
CHANGES FOR 70 SUBJECTS ON FOE\l I 
Source of Sum of Degrees of :Mean F F.01 
Variation Squares Freedom Square 
Between Groups 246 . 2279 6 41.3713 5.03 3.10 
ith.in Groups 516 . 3964 63 8 .2285 
Total 766 . 6233 69 
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To test the assumption that the variances for the seven age groups 
were not heterogeneous, the Bartlett test 5 for homogeneity of variance 
was applied to the data. For this test, the Chi-square was equal to 
12.32: P greater than .05 level of significance for 6 degrees of free-
dam. One could assume that there is homogeneity of variance and that the 
significance of the value of F would be related to the differences in the 
means among the seven age groups. 
The F value was 5.03. With 6 and 63 degrees of freedom, this value 
of F has a P less than .01. Hypothesis 01 can be rejected on the analy-
sis from the data of Form I and the alternative Hypothesis 02 can be 
accepted. 
To test the assumption that the mean number of attribute changes for 
the age groups would be an inverse relationship, the Spearman rank-dif-
ference correlation 6 was computed. The Rho obtained for Form I was 
-.93. With 6 degrees of freedom, this value of Rho has a P less than 
.o1. 
... 
b. Form II 
~ 
The mean number of attribute changes for Form II are represented in 
Table 7. The data is represented graphically in Figure IV. The analy-
sis of variance statistics are presented in Table a. 
As Table 8 indicates, the analysis of variance statistics for Fo~ [I 
supported Hypothesis ol, and the differences between the means for the 
various groups were not statistically significant. 
5. Edwards, loc. cit. 
6. McNemar, loc. cit. 
TABLE 7 
MEAN NUlLBER OF ATTRIBUTE CHANGES IN ANY CARD CB:>ICE FOR THE SEVEN 
AGE GROUPS ON FORK II 
Group Form II 
Age 6 12.07 
.Age 7 11.41 
Age 8 9.87 
Age 9 9.95 
Age 10 8.99 
Age 11 7.12 
Age 12 8.3'1 
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TABLE 8 
THE ANALYSIS OF VARIANCE OF THE MEAN NUMBER OF ATTRIBUTE 
CHANGES FOR 70 SUBJECTS ON FORK II 
Source ot Sum of Degrees of llean F P.01 
Variation Squares Freedom Square 
Between Groups 175. 5920 6 29.2653 1 . 50 3.10 
ithin Groups 1217 . 4001 63 19.4825 
Total "392 . 9921 69 
Decision 
.Accept 
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Although the analysis of variance statistic does not indicate a 
statistically significant difference among the means , the curve form as 
shown in Figure 4 is in accord with the alternative hypothesis . There-
fore, the data were subjected to a further analysis by means of the Spear-
man 7 rank-difference correlation coefficient. On this test, the Rho ob-
tained was -.93: P less than .01~ indicating that the trend of the 
means for the age groups was an inverse relationship. 
c. Conclusion 
Although the statistical evidence as represented by the analysis of 
variance statistic is not completely in agreement for both types of 
material used in this study, the data from Form I does support the alter-
native Hypothesis. By using the Spearman rank-difference correlation 
coefficient the data from Form ri does tend to support the alternative 
Hypothesis ~ namely that the mean number of attribute changes is an in-
verse function of age . Thus , the general Hypothesis can be accepted. 
3. Prediction 3: The mean number of choices more like the original 
focus card is an inverse function of age . 
This was tested statistically in the following manner: 
7. Ibid. 
The differences among the age groups in the mean num-
ber of choices more like the original focus card will 
be zero. 
H02 The null hypothesis is being tested against that class 
of alternatives which states that the mean number of 
choices more like the original focus card will be an 
inverse function of age . 
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a. Form I 
The data from Form I regarding the means for the analysis of these 
hypothesis is presented in Table 9. The graphic presentation of this 
material can be found in Figure 5. Table 10 shows the anall~is of 
variance statistics . 
The analysis of variance as applied to the data from Form I ~ as 
shown in Table 10 ~ indicates that the differences among the means for 
the seven age groups is not statistically significant. In view of this~ 
the null hypothesis can not be rejected . 
As shown in Table 9 and Figure 5, the differences which occur in 
the means for the number of choices more like the original focus card 
are suggestive of a negative trend. To support this assumption~ a 
8 
Spearman rank- difference correlation coefficient was applied to the 
data . The Rho obtained~ using this procedure , was -.72 : P less than 
.os . The conclusion drawn from this is that the mean differences among 
the age groups when ranked indicates that the null hypothesis can be 
rejected and thus the alternative hypothesis can be accepted. 
b. Form II 
The mean number of choices more like the original focus card for 
Form II is presented in Table 11. The graphic presentation of this 
material is represented in Figure 6. The analysis of variance statis-
tics is presented in Table 12 . 
To test the assumption that the variances for the seven age groups 
were not heterogeneous and that the significance of the value of F 
would be related to the differences in the means~ the Bartlett test for 
a. Ibid. 
TABLE 9 
MEAN NUMBER OF CHOICES llORE LIKE THE ORIGINAL FOCUS CARD THAN LIKE 
ANY PRECEDING CARD CHOICE FOR THE SEVEN AGE GROUPS ON FORM I 
Group Form I 
a\ge 6 2. 79 
Age 7 2 .79 
Age 8 2 .37 
Age 9 2.10 
Age 10 2.18 
Age 11 2.00 
Age 12 2 .22 
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TABLE 10 
THE ANALYSIS OF VARIANCE OF THE KEAN NUMBER OF CHOICES MORE LIKE THE ORI GINAL 
FOCUS CARD THAN LIKE ANY PRECEDING CARD CHOICE FOR 70 SUBJECTS ON FORM I 
Source of SUm of Degrees of Kem F . 01 Decision 
Variation Squares Freedom Square 
Between Groups 6.1720 6 1.0287 1.33 3.10 Accept 
ithin Groups 48.4916 63 .7697 
Total 54.6636 69 
TABLE 11 
DAN NtniBER OF CliO ICES JroRE LIKE THE ORIGINAL FOCUS CARD THAN LIKE 
ANY PRECEDING CARD CliO ICE FOR THE SEVEN AGE GROUPS ON FORM II 
Group Form II 
Age 6 2.35 
Age 7 2.11 
Age 8 2 .10 
Age 9 2 .17 
Age 10 1.74 
Age 11 1 . 37 
ge 12 1.67 
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T BLE 12 
THE ANALYSIS OF VARIANCE OF THE MEAN NUMBER OF CHOICES !1[0RE LIKE THE 
ORIGI NAL FOCUS CARD THA['{ LIKE ANY PRECEDING CARD CHOICE FOR 70 
Source of 
Variation 
Sum of 
Squares 
Between Groups 7. 0825 
Within Groups 25 . 1261 
Total 32 . 208 6 
S UBJ i!.:CTS 0 FORM II 
Degrees of 
Freedom 
6 
63 
69 
Mean 
Square 
F F . 01 Decision 
1 . 1804 2 . 96 3. 10 
. 3988 Accept 
52 
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homogeneity of variance 9 was applied to the data. The Chi-square 
resulting from this was highly significant, indicating that the variances 
obtained were heterogeneous . 
The F test was, however, applied to the data . The F value resulting 
from this analysis for Form II was 2. 96. This value of F with 6 and 63 
degrees of freedom has a P less than . 025 . Although the null hypothe-
sis can not be definitely rejected, the highly significant F does lend 
support to the prediction that was made , that is , that the mean number 
of choices more like the original focus card will be an inverse function 
of age. 
The graphic presentation as shown in Figure 6 does indicate a curve 
in the predicted direction. To test this trend, the Spearman 10 rank-
difference correlation coefficient was applied to the data. The Rho ob-
tained was - . 86 J P less than . 01 . This value which was obtained sup-
ports the hypothesis that the mean number of choices more like the ori-
ginal focus card is an inverse function of age . 
c . Conclusions 
On the basis of the Spearman rank-difference correlation coeffi-
cient, the data from both Form I and Form II indicate that the mean num-
ber of choices more like the original focus card will be an inverse 
function of age; thus , the general hypothesis can be accepted. The 
results are not as conclusive when the analysis of variance statistic 
was applied to the data . On Form I , the null hypothesis could not be 
9. Edwards , loc. cit. 
10. McNemar , loc . cit. 
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rejected. From the data on Form 11 6 the F obtained did achieve a statis-
tically significant level. Since statistics analysis indicated that there 
was heterogeneity of the variances, the significance of the value of the 
F obtained must be interpreted with caution. Although this value was 
not decisive in rejecting the null hypothesis there was indicated a pos-
sible trend in the direction predicted. 
4. Prediction 4: The mean number of redundant choices is an inverse 
function of age . 
This was tested statistically in following manner: 
a. Form I 
The difference among the age groups in the mean number 
of redundant choices is zero. 
The null hypothesis is being tested against that class 
of alternatives which states that the mean number of re-
dundant choices is an inverse function of age . 
The mean number of redundant choices for each of the seven age 
groups on Form I is presented in Table 13. This data is represented 
graphically in Figure 7. The analysis of variance statistics are pre-
sented in Table 14. 
11 
The Bartlett test for homogeneity of variance was applied to the 
data to test the assumption that the variances for the seven age groups 
were not heterogeneous and that the significance of the value of F 
would be related to the differences in the means . A Chi-square equal to 
15.44 for 6 degrees of freedom was significant: P less than .05. The 
result of this test does not support the assumption that the value of F 
obtained would be the result of differences in the means and that the 
variances of the age groups were not heterogenous. 
11. Edwards, loc. cit . 
TABLE 13 
MEAN NUMBER OF REDUNDlNT CHOICES FUR THE SEVEN GE GROUPS ON FURK I 
Group 
Age 6 
Age 7 
Age 8 
Age 9 
.lge 10 
Age 11 
Age 12 
Form I 
7.06 
6.38 
4.27 
4.15 
4.93 
3.25 
3.85 
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TABLE 14 
THE ANALYSIS OF VARI&NCE OF THE MEAN NUMBER OF REDUNDlNT 
CHOICES FOR 70 SUBJECTS ON FORM I 
Source of SUm of Degrees of Keen F P . 01 Decision 
Variation Squares Freedom Square 
Between Groups 116.4356 6 19.4059 6.36 3.10 Reject 
ithin Groups 192.1359 63 3.6497 
Total 208.5715 69 
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However , for Form I , the analysis of variance statistic was applied 
to the data , which resulted in a F with the value of 6. 36. This value 
ofF with 6 and 63 degrees of freedom has a Pless than . 01. With 
such an highly significant F, a trend '. ·. in the direction pre-
dieted oan be assumed, although the n\ l l · ypothesis cannot be rejected 
with certainty. 
The graphic presentation as shown in Figure 7 does indicate a curve 
12 in the predicted direction . To test this assumption, a Spearman 
rank- difference correlation coeffi cient was applied to the data. The 
Rho obtained had a value of -.86 : P less than .01. The value of this 
statistic tended to support the al~ernative hypothesis . 
b. Form II 
In Table 15 the mean number of redundant choices for each of the 
seven age gr oups is presented. This material is represented graphi-
cally in Figure a. The analysis of variance statistics are shown in 
Table 16. 
To test the assumption that the variances for the seven age groups 
were not heterogenous , the Bartlett test 13 for homogeneity of variances 
was applied to the data . For Form II , the Chi-square was equal to 
7. 67 : P greater than . 05 ; thus the F test could be applied. 
The F value for Form II is equal to 1 .03: Pless than .01, with 6 
and 63 degrees of freedom. On the basis of this finding, the null 
hypotheses can be rejected and the alternative hypothesis which states 
that the mean numbar of redundant choices is an inverse function of age 
can be accepted. 
12. McNemar, loc. cit. 
13 . Edwards , loc. cit. 
TABLE 15 
,,. 
MEAN NUMBER OF REDUNDANT CHOICES' FOR THE SEVEN AGE GROUPS ON FORM II 
Group 
Age 6 
Age 7 
lge 8 
Age 9 
Age 10 
Age 11 
.Age 12 
Form II 
4 .60 
4.33 
3 .42 
3.20 
2 .10 
2.47 
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TABLE 16 
THE ~ANALYSIS OF VARIANCE OF THE MEAN NUMBER OF REDUNDANT 
CHOICES FOR 10 SUBJECTS ON FORM II 
Source of Sum of Degrees of Mean F P.01 Decision 
Variation Squares Freedom Square 
Between Groups 49.7370 6 8.2895 7. 03 3.10 Reject 
Within Groups 74.2605 63 1.1787 
Total 123.9975 69 
I 
14 
To test further the alternative Hypothesis , a Spearman rank-
difference correlation coefficient was applied. The value of Rho for 
Form II was - . 93 : p less than . 01 . The value of' the statistic tended 
to support the alternative hypothes i s . 
c . Conclusion 
For both forms of' the data presented, it has been shown by statis-
tical analysis that the mean number of redundant choices is effected 
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by the age level of' the child and that the differences which occur show 
an inverse relationship . In view of this , the general hypothesis is 
conf irmed. 
4. Summary 
In testing the statistical hypotheses by applying the Spearman rank-
difference correlation coefficient to the mean scores for the seven age 
groups on both Form I and Form II on the 1. number of' choices to attain 
the concept; 2. the number of' attribute~ changes :tn any·.cardl choice; 
3·._ . the .' number of' choices more like the original focus card than like any 
preceding card choice ; and 4. the number of redundant choices
1
it has 
en demonstrated that by rank ordering the mean scores an inverse rela-
tionship was obtained. In view of' this, the general hypotheses that 
the mode of appuoach is related to the developmental level of the child 
is confirmed. 
~ using the analysis of' variance technique , on two of' the variables 
used in this study variable 2--the mean number of' attribute changes end 
variable 3- -m.ean number of' choices more like the original focus card .. ,
the findings are not consistent for both forms of' material used in this 
14. McNemar, loc . cit. 
study. On Form !I , variable 2, t he means among the groups were not 
statistically significant. On Form I , t he means among the seven group9 
on variable 3- the mean number of choices more like the original focus 
card were not statistically significant. With additional analysis of the 
data, as mentioned abo~ , the means of the seven groups on the two vari- · 
ables did show an inverse relationship as predicted. 
II • Hypothesis 2 
1. The hypothesis to be tested statistically related to general Hypo-
thesis 2 are : 
H0 1 2 The difference in mean number of choices to attain the concept 
on Form I and Form II due to the age level of the child will 
be zer o. 
Ho2 : The null hypothesis is tested against that class of alternatives 
which states that the difference between the mean number of 
choices required to obtain a concept on Form I and the mean 
number of choices required to obtain a concept on Form II 
becomes more positive as a function of age . 
The mean number of choices to attainment of t~ concept for Form I 
and Form II for the seven age groups are presented in Tables 1 and 3. 
Graphic representation of these data are represented in Figure 9. The • 
analysis of variance statistics are presented in Table 17 • 
.As indicated by the material presented in Table 17, the F ratio which 
is applicable to the Hypothesis yields a value less than one; thus the 
null hypothesis could not be rejected on the basis of this statistic . 
The graphic presentation of the data shows that the interaction 
between the seven age groups and the form of material used did not occur. 
On Form I and Form II, as noted in the preceding analysis, a definite 
en 
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TABLE 17 
THE ANlLYSIS OF VARIANCE OF THE MEANS OF 'mE ATTAINMENT 
SCORES FOR 70 SUBJECTS ON FORM I AND FORM II 
Source of 
Variation 
Sum of 
Squares 
Interaction: 11 . 88521 
Age Groups 
x Forms 
Interaction: 158 . 7837 
Posted Subjects 
x Forms 
Degrees of 
Freedom 
6 
63 
Mean 
Square 
1.98086 
2 . 52037 
F 
65 
Decision 
trend toward an inverse function was present. It can be seen that all 
groups were able to attain the concepts on Form II in fewer number of 
choices than had occurred on the material used on Form I. 
b. Conclusion 
HYPothesis 2 was not confirmed by statistical analysis. 
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1. General Discussion 
CHAPTER VI 
DISClBSION 
The two general hypotheses which were subjected to statistical 
analysis were : 
H la On a Concept formation task~ the mode of approach is 
a function of the developmental level of the child. 
H 2: Concept formation is a function of bath the developmental 
level of the child and the type of material used. 
From hypothesis 1, four predications were generated regarding 
different aspects of the mode of approach. By a statistical procedure 
of rank-ordering the means of the age groups, the data supported the 
general hypothesis: thus confirmation was provided by this study to 
those as peots of the theory of development which lead to the original 
for.mulation. When each specific prediction was examined Q1 the analysis 
of variance statistic, variations did occur and the data were not always 
in agreement with the general hypothesis. The second general hypothesis 
which was investigated was not confirmed. 
These hypotheses were derived from some of the aspects of develop-
mental theory as stated by Piaget and Werner. According to this theory, 
oognitive functions proceed in a sequence of stages which follow certain 
l~ws of integration. The stages of' development are not defined qy 
isolated pieces or behavior but by patterns of integrated behavior. 
Behavioral indices , however, are evolved in an attempt to gain 
representation of' the processes involved in the development of concept 
torm.e.tion. 
The point of view held in this study was that the mode of approach 
of the child was related to his developmental level. The experiment was 
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designed in order to investigate whether or not this could be 
substantiated. 
The prediction which was made that the number or choices to 
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attain the concept is an inverse function or age was round to hold for 
both types or material and the two types or statistical analysis. When 
confronted with a task, it had been demonstrated in a number of experiments 
designed by Piaget that the young child would perceive several aspects 
of the situation, not as related to a total configuration but as several 
discrete relationships . It was held in this study that the greater 
the ability or the child to combine these successive events, the more 
effective the child would be in obtaining a solution to the problem. 
The older age group when presented with .a problem were able to com-
bine information received in their selection of an instance, that is, 
they could relate their various choices into an integrated whole . 
The younger children, on the other hand, found it necessary to select 
a larger number or choices and by this process achieve a solution by 
a gradual grouping of the elements involved. 
There is a logical relationship between two of the variables; 
that is, if the number of choices to attain the concept decreases there 
would be less chance to select similar attributes, thus reducing the 
number of redundant choices. The ability to combine successive action 
does imply the ability to reverse mental actions, that is, when 
elements of a situation are seen in their totality, it is not necessary 
to be constantly relating to the present action. Empirically, this 
relationship did hold up. The younger age group did select many more 
redundant choices than the older age group. The older age group, once 
they were able to determine which attributes of the cards were or 
importance, by a process of retaining this information and integrating 
this information could solve the problem in fewer choices and thus 
reduce the num~er of redundant choices . 
Another response variable was the measure of the difference 
among the gro ups in the number of choices more like t he original focus 
(stimulus) card than like any preceding card choice. It was felt that 
the greater the ability to combine successive actions into a meaning-
ful relationship, the tess likely any particular choice would be more 
similar to the original focus card than to the immediately preceding 
choice . On this variable, by the analysis of variance statistic, the 
datavere not significant for either type ·or material applies as stimu-
lus. The data from Form II did approach significance by the use of 
this statistic. The older age group were much more conservative in 
their approach thatl had been expected, that is, referring back to the 
original focus card in making choices . Although the information is 
not available , there is a consideration which, in retrospect , may be 
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of importance her~ . The behavior of the older child may be related to 
the fact that from the stimulus card hypotheses were formulated. From 
this assumption they were being much more ordared in their approach, so 
that subsequent cards which ware selected wer e ways of .proving or dis-
proving their hypotheses but the original focus would always be main-
tained. The original statement which was proposed for study did not 
take into account the ability of the older child to combine actions 
and, from this , to deduce hypotheses . 
By rank-ordering the means of the age groups , confirmation was 
provided and a trend was obtained in the direction predicted. Thus , 
although it was demonstrated that the older age group we re being more 
conservative , they were still selecti~g fewer cards like the focus 
cards than the younger age group. 
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With respect to the number of attribute changes, it was felt that 
the greater the ability to neutralize perceptual dominance the less the 
need to use excessive possibilities . It was felt that the features in 
the particular card selected as an instance of the concept by the 
younger age child would be perceptually obtrusive, thus influencing 
subsequent choices. The older age child would be able to free himself 
from the perceptually dominant features. The notable factor which did 
emerge was that the type of material presented as the stimulus did have 
an influence on this variable . With the geometric material (Form I), 
the older age group did not find it necessary to sample each and every 
attribute presented, whereas the younger age group were not able to 
minimize this aspect, thus selecting many more attributes . With the 
human figures (Form II) , although the trend was in the direction pre-
dicted, the older age group did encounter difficulty, ·that is, they 
had difficulty in disregarding the attributes. 
Some restrictions upon the conclusions must be made since one of 
the statistical procedures indicated that the data were not always in 
agreement with the predictions made. This was most striking for the 
data on Form II (the human figures). It would have been advantageous 
to have included a qualitative analysis of the attributes of this material 
and to have included this in the study. This would have allowed for 
further analysis on the question of order of dominance. 
~ means of the other statistical procedure, rank-ordering the 
means, the results indicate that there were significant differences in 
the predicted direction £or both types of stimulus material. It was 
shown that the older age group were able to combine successive actions, 
to be less rigid in their approach to a task, and to free themselves 
from perceptual dominance. This is in line with the findings of 
Piaget and thus contributes some confirmation of developmental theory. 
The performance curve on the two kinds of tasks were quite similar 
in shape for all the variables. The amplitude, however, in each case 
wes less for Form II. For both Forms, there is a definite downward 
trend from ages six through eleven with a slight upward trend noted for 
age twelve. Although this we.s not subjected to statistical analysis, 
it does raise an interesting speculation. Aa mentioned by Piaget, at 
the times where there is a change to a new level of development or 
transition points, there is a state of disequilibrium. Within such 
periods of transition earlier forms of behavior may occur alternatively 
with higher forms since the higher level has not yet achieved dominance. 
One can assume some possible trend to "regression" before the more 
effective form of adaptation comes into prominence. 
The second general hypothesis which was investigated in this study 
was not confirmed. It was predicted that the type of material would 
influence the child's ability to form concepts and that the older age 
group would have more difficulty on Form II (the human figures) than 
the younger age group. Concept attainment was facilitated for all age 
groups with the use of the human figures. 
The differences in the amplitude of the two curves for Form I and 
Form II on the number of choices to attain the concept cannot be 
11 
unequivocally attributed to the variable of material because in this 
design~ Form II alw~s followed Form I, thus a practise effect may have 
been operative. 
In the study reported by Bruner~ et al~ there was a difference 
shown in respect to the type of material used~ that is~ on the thematic 
material . the subjects required a greater number of choices to attain the 
concept. In that study, two groups were used, with each group of sub-
jects receiving only one type of material, thus the practise effect was 
not present. 
There · is a possible speculation regarding the difference between 
the data of this experiment and the one reported in the literature. 
Age differences ~ pl~ an important role. The children as suggested 
by further analysis of Piaget•s theori~ ~ still be closer to concrete 
experiences; that is, the more familiar material (human figures) tended 
to create greater adaptation, whereas the more unfamiliar material 
(geometric figures) still create difficulties in integration. 
With the Bruner material, the thematic material was of greater mag-
nitude than the material used in this study. One of the characteristics 
of each instance of the thematic material was its ability to lend itself 
to a story or theme interpretation which they felt was a possible ex-
planation for the greater diffioul ty in achieving the concept. This 
was impossible to accomplish with the meaningful material presented to 
the group of children. On pre-test, more complicated instances for 
both Form I and for Form II created difficulties for the younger age 
group in attaining the concept. Because of this feature, the material 
had to be simplified so that comparable data for all the age groups 
would be available on the four variables which were of importance to 
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this study. 
2. Implications for further research 
The focus within this study wa upon the performance of an in-
dividual in solving a task of concept formation. This performance was 
perceived as being related to the developmental leve of the child. 
The primary assumption derived from developmental theory was that 
changes in performance would vary with the age of the child. The study 
1 
reported by A~en which was discussed in an ear i e r chapter indicated 
that there were deve opmenta changes in cognitive reactions to pic-
torial mt.terial, that is , with an increase in age t e re was e.n increase 
in ability to relate the details of the picture into a complete whole. 
2 
Vernon , in his study of the relation of cognition and fantasy in 
children, a so found that the responses were based essentially upon 
fragmentary enumeration between the ages of even and twe ve. In 
future investigations , being aware of fragmentary enumeration, pic-
torial material which could lend itself to dynamic interpretation might 
be worthy of investigation. However , the age of the group may have to 
be shifted upwards so that attainment would still be poss"ble and 
the child not be so involved in the separate aspects that any integra-
tion would be impossible . Such a study, using parallel geometric 
figures ~ could investigate the relationship between structural aspects 
of intellectual processes and affective processes. 
1. z.u:r. Amen~ Individual Differenoos in Jpperceptive Reaction: 
L Study of the Response of Preschool hildren to Pictures. 
Genet. Psychol. :Monogr., (1941), 23, 3 9 - 385 . 
2. M.D. Vernon, The Relation of Cognition and Phantasy in Children, 
Brit. J. Psychol. (1944), 30, 273 - 294 . 
It might also be advantageous for future studies to determine the 
possible differences which ~ occur among groups using a variation of 
material to eliminate possible practise effects by varying the 
presentation of the stimulus. 
Within this study, the experimental design was concerned with only 
one type of concept, the conjunctive concept. Most of the experiments 
which were discussed in this paper have also been bas~d on such a 
category. Although one may assume variations in performance among age 
groups would occur using other types of concepts, such as disjunctive 
ones, it might be of interest to investigate such material. Would 
varying types of concepts effect the order of dominance? 
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CHAPT.EE VII 
SUMMARY 
1. Theory 
The purpose of this study was to conduct an investigation of the 
development of concept formation in children. The study was focused 
upon two aspects : 
1. Changes in the mode of approach to a task of concept 
formation as a function of the developmental level o~ 
the child. 
2. Developmental differences in concept formation as a 
response to variation in material. 
The framework for the study was developmental theory as stated by 
Piaget and Werner. A proposition within developmental theory is that 
mental development proceeds in a sequence of stages. According to Piaget, 
the process of adaptation through assimilation and accommodation is the 
mainstay of all development. Assimilation means that the organism 
modifies the environment by imposing certain structures of its own on 
it. By accommodation, Piaget means the action of the environment on the 
organism. There is constant interaction between the individual and his 
environment which results in an increasingly more effective adaptation 
1 
of various funtions as the individual develops. 
For Piaget there are specific stages of intellectual development 
which extend from birth to maturity. The stages which were most 
applicable to this study were: the stage of intuitive thought, the stage 
of concrete operations, and the beginning aspects of the stage of formal 
thought. Within each stage, the processes by which the child adjusts to 
1. J. Piaget, The Origins of Intelligence in Children. Trans. M. Cook. 
(New York: International Universit1es Press, Inc., 1952). 
various situations -.ere described. These processes are perceived as 
patterns of behavior and not as isolated pieces of behavior . Ways of 
behavior which may have been of importance at earlier periods become 
modified and integrated into new behavior patterns. 
7G 
Although Piaget was concerned with broader issues of intellectual 
development and cognition and not specifically with concept formation, it 
was felt that the stages of intellectual development could be applied to 
understand the developmental processes of concept formation. Concept 
formation is a process which represents the similarities or belongingness 
of ideas or objects in diverse situations . The process can be described 
by patterns of behavior. These patterns of behavior are referred to 
within this study as modes of approach. The point of view held in this 
study was children at various developmental levels use different modes of 
approach in the process of assigning belongingness. 
From Piaget's theoretical concepts behavioral indices of concept 
formation were derived. With the younger age group, it had been stated 
that the cognit ive fun• tions are influenced by perceptual dominance. 
Vfuen confronted with a situation in which changes in relationship occur. 
the child is unable to free himself from the perceptual aspects of the 
immediate stimuli. The younger age child is unable to combine successive 
actions and holds rigidly to a set. Older children, when confronted with 
such a situation in which there is change, combine the several events and 
are able to disregard immediate stimuli, if they are irrelevant. The 
older age child can make generalizations regarding a problem but this also 
goes through a period of differentiation. That is, the child from about 
9 - 11 can make generalizations but these are based upon the manipulation 
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of the concrete aspects of the situation. From this time on, above 
11 years of age, the child is able to formulate hypotheses from the material 
and is relatively free from the concrete aspects. When given a problem in 
which he is asked specific questions, it is not necessary for the child 
actually to go through a process of manipulation in order to derive 
hypotheses • 
From these considerations, certain behaviors would be expected from 
children in the different age groups when confronted with a concept 
formation task. 
Another question of importance in this study was the effect of 
different types of material. From the literature, there had been some 
indications that there was an order of dominance established for specific 
types of concept. It was felt that by varying the material this dominance 
could be studied across age groups. The results of one study indicated 
that the type of material was a relevant variable but this study was con-
oerned with adults. In an attempt to evaluate the generality of this 
finding, a second ~othesis was investigated. 
2. Predictions 
From the behavioral indices derived from Piaget's stages of 
development the following predictions were made: 
1. The mean number of choices required to attain the 
concept is an inverse function of age. 
2. The mean number of attribute changes is an inverse 
function of age. 
3. The mean number of choices more like the original focus 
oard than like a~ preceding card choice is an inverse 
funtion of age. 
4. The mean number of redundant choices is an iuverse 
tuncti on of age. 
From the second hypothesis the following prediction was made: 
The difference between the mean number of choices required 
to obtain a meaningful concept and the mean number of 
ohoioes required to obtain a geometric concept will become 
more positive as a function of age. 
3. Methods and Procedure 
Seventy children .from ages of six through twelve were given sets of 
material which were a modification of the instrument reported by Bruner# 
2 
Goodnow and Austin. The first set, Form I# consisted of an array of 
geometric figures, composed of a combination of four attributes, each 
varying in two ways, totalling an arrangement of sixteen instances • The 
second set, Form II, was an array of human figures# also composed of a 
combination of four attributes, each varying in two ways. The structure 
of the array of Form II paralleled the structure of Form I. 
In the experimental procedure, before the actual series was presented, 
grouping was demonstrated by the investigator so that each child would 
understand the requirement of the task. Four problems were given for ea h 
set of materials in individual ?resentation. Responses were recorded on 
response sheets in terms of the specific instance selected by the child. 
There were a total of seventy subjects, selected on a random basis. 
There were ten subjects in each of the seven age groups groups observed. 
The population for this study was obtained from a public school in the 
vicinity of the Boston area. 
2. J. Bruner, J. Goodnow & G. Austin. A Study of Thinking, (New York: 
John Wiley & Sons, 1956). 
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4 . Results 
The predictions on each variable which were derived from the first 
hypothesis stated that the differences in the means among the seven age 
groups would be an inverse function of age . On the basis of a Spea~an 
rank-difference correlation coefficient these predictions we re confirmed. 
The analysis of variance was also applied to the data. On variable 1, 
the number of choices to attain the concept , on both Forms the data were 
in agreement with the hypothesis; on variable 2, the number of attribute 
changes , the means of the groups did not differ significantly for the 
material associated with Form II . The data of Form I did confirm the 
hypothesis . On variable 3, the number of choices more like the original 
focus card than l i ke any other card , the data wa re not significant on 
either form. On variable 4, the number of redundant choices, hetero-
geneity of variance was obtained for the data on Form II . An F test 
was applied to the data , however, and was found to be highly significant. 
The data from Form I was in accord with the prediction. 
On the basis of an analysis of var iance applied to the data , the 
prediction derived from the second general hypothesis was not confirmed. 
5. Conclusions 
Hypotheses regarding the behavior of the child in a concept forma-
tion task were derived from developmental theory. According to this theory, 
there are continuous stages of development which are related to environ-
mental factors and maturational factors . These stages of development can 
be related to cognitive ability, with concept formation considered as one 
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of the cognitive functions. Within this theory, functions which are of' 
primary significance at an early stage may lose their prominence when 
subjected to repeated stimulation and at a later stage become integrated 
with other features but may play a lesser role. This modification which 
may occur was investigated in this study using children of' various age 
groups so that comparisons could be made under comparable conditions. It 
was felt that the t,ype of' responses which the child made would give an 
indication of his method of' approach to a concept formation task. Thus 
the seven age groups were compared on four response variables. Since the 
data by means of' one statistical method employed in this study supported 
the first general hypothesis, some confirmation has been afforded by this 
study to those aspects of developmental theory which led to the hypothesis. 
An attempt was made to study the possible variation which may occur under 
different stimulus conditions, that is, the type of material used; the 
prediction that was made on this aspect of the study was not confirmed. 
APPENDIX 
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APPENDIX 
B 
ILLUSTRATION OF RESPONSE SH.EET 
I 
APP:ENDIX 
c 
AGE AND MEAN TEST SCORES 
FOR THE SEV.EN AGE GROUPS 
a 'I 
Subject Age 
1 6-0 
2 6-2 
3 6-2 
4 6- 5 
5 6- 6 
6 6-8 
7 6-8 
8 6-8 
9 6-10 
10 6-11 
Mean: 6-6 
AGE AND MEAN T.EST SCORli.S FOR ALL VARIABLES 
FOR THE SIX YEAR OLD SUBJB}TS 
Form I 
1 2 3 4 1 
11. 00 14.00 3. 00 7. 50 7. 00 
9. 00 12. 25 3. 50 5. 25 6. 50 
10. 75 15. 50 3. 50 7. 25 7. 25 
9. 25 14.75 2. 25 5. 75 7. 25 
a.oo 10.25 2. 00 4. 50 7. 25 
13.50 20. 50 4. 00 9. 50 10.25 
. 13 . 00 18 . 25 3. 00 9. 25 9. 25 
11. 66 15.66 2.33 8. 33 7. 00 
9. 66 12 . 66 1.33 5. 66 7.50 
11. 00 17. 33 3. 00 7.66 10.66 
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Form II 
2 3 4 
9. 00 1. 75 3.50 
8. 25 1. 50 3.75 
13. 25 3. 00 3.75 
11.25 1. 75 3. 50 
10. 75 2. 50 4.50 
15. 25 2.25 6.25 
15. 50 3.25 6.25 
9.50 1. 75 3.25 
10.00 1.75 4.00 
18. 00 4. 00 7. 33 
Subjects Age 
1 7-0 
2 7-0 
3 7-0 
4 7-2 
5 7-5 
6 1-6 
7 7-6 
8 1-6 
9 7-8 
10 7-9 
AGE AND MEAN TEST SCORJ!S FOR ALL VARIABLES 
FOR THE S:B.'V.EN YEAR OLD SUBJZCTS 
Form I 
1 2 3 4 1 
11.00 17.00 3.50 8.oo 5.50 
7.00 13.00 2.50 3.50 6.33 
16.66 25.00 7. 66 13.00 9.66 
10.75 14.50 1.25 7.00 7.75 
11.33 14.00 1.66 8.33 8.33 
7.25 10.25 1.75 3. 50 7.75 
7.01 8.50 1. 75 3.25 6.25 
10.00 15.75 3.00 6. 50 9.00 
9.33 15.33 2.33 6.00 9.66 
8 . 50 lo . 76 2.50 4.75 7. 33 
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Form II 
2 3 4 
7. 50 2.00 2.50 
10.33 1.33 3.33 
14.66 2.66 6.00 
11.50 1.75 4.25 
9.33 1.33 5.00 
14.00 3.00 4.75 
8.25 2.25 2.25 
15.25 3.50 5.25 
12.66 1.33 6.33 
10.66 2.00 3.66 
Subjects Age 
1 8-1 
2 8- 3 
3 8-3 
4 8-4 
5 8- 5 
6 8-6 
7 8-6 
8 8-9 
9 8-10 
10 8-10 
AGE AND MEAN T.EST SCORES FOR ALL VARIAB~ 
FOR. THE EIGHT YEAR OLD SUBJECTS 
Form 1 
1 2 3 4 1 
n . oo 17. 25 2. 75 7. 75 8. 50 
7. 25 11.50 2. 50 3. 50 6. 50 
7. 25 11. 50 2. 50 4. 00 8. 00 
7. 25 10. 50 1. 75 3. 50 7. 50 
7. 75 12 . 25 2. 75 4. 25 6.25 
6. 25 10. 00 2. 50 3. 00 6. 50 
9. 50 14. 50 2. 25 5. 50 7.50 
6.25 9. 25 2. 00 2. 75 5. 75 
7. 00 11. 75 3. 52 3. 60 6.00 
8. 75 12. 75 1. 50 5. 00 8.00 
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Form II 
2 3 4 
14. 25 3. 00 5 . 00 
8. oo 1.25 3. 00 
u . oo 2. 25 4. 00 
9. 75 2. 00 3. 75 
7. 75 1.50 2. 75 
9. 50 2. 75 3. 00 
11 . 00 2. 60 3. 75 
7. 50 1. 75 2. 00 
7. 50 1. 25 3. 00 
12. 50 2. 75 4.00 
Subjects 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
.Age 
9-0 
9- 0 
9-0 
9-1 
9-1 
9-2 
9-7 
9-9 
9-9 
AGE AND MEAN T .tS T SCORES FOR ALL V .ARIABLES 
. FOR THE NINE YEAR OLD SUBJECTS 
Form I 
1 2 3 4 1 
6. 75 9.75 1.50 2. 75 5. 25 
6. 75 9.25 2. 50 2.75 6.50 
a.oo 12. 75 2. 50 4. 50 6.25 
7.50 8.75 1. 50 4. 25 5.25 
6. 75 9. 75 2.00 3. 00 7. 75 
9.00 12 . 00 1.75 5.00 8.50 
6.50 9. 25 2. 00 3.00 6. 75 
a.oo 11. 25 2. 50 4. 25 6.66 
9.50 14. 00 3.00 5. 75 8. 50 
9-10 10.00 12. 50 1. 75 6.25 7. 00 
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Form II 
z 3 4 
7. 50 2. 25 2.50 
9. 25 2.25 2.50 
9.50 2. 00 2. 25 
6.50 1.75 2. 00 
11.25 2. 75 3. 75 
12. 50 2. 50 5.00 
10.00 1. 75 4.00 
12.00 2.00 3.66 
10.00 2.25 4. 75 
11.00 2.25 4.00 
Subjects Age 
1 10-5 
2 10-6 
3 10- 6 
4 10-7 
5 10-7 
6 10-8 
7 10-9 
8 10..9 
9 10-11 
10 10- 11 
AGE AND MEAN T:BET SCORES FOR ALL VARIABLES 
FOR THE TEN YEAR OLD SUBJECTS 
Form I 
1 2 3 4 1 
13. 00 20.00 3. 33 9. 33 s.oo 
10. 25 15.50 2. 50 6.25 1.16 
9. 25 13 . 00 2. 25 5. 50 8. 25 
7.25 10. 00 2. 00 4.00 5.75 
6.75 9.00 1. 25 3.00 6.75 
7. 75 9. 00 1. 25 4. 25 5. 50 
8. 50 12. 50 2. 50 4. 50 7. 50 
9. 25 12. 50 2.50 5. 50 7. 25 
7. 25 10. 50 2. 75 3.25 6. 75 
7. 50 10. 25 1. 50 3. 75 4. 50 
Form II 
2 3 4 
10. 33 1.66 4.00 
12. 33 3. 00 4. 33 
10. 25 1.75 4. 50 
7. 75 1. 50 2.00 
8.75 1.50 3.25 
1. 00 1.75 2. 00 
10. 00 1.50 3. 50 
8. 00 1. 25 3. 75 
9. 25 2.00 3.50 
6. 25 1. 50 1.25 
Subjects 
1 
~ 
3 
4 
5 
6 
7 
8 
9 
10 
Age 
11-0 
11-2 
11- 4 
11-8 
11- 8 
11-8 
11-9 
AGE AND MEAN TJ!ST SCORES FOR ALL VARIABLES 
FOR THE ELEVEN YEAR OLD SUBJECTS 
Form I 
1 2 3 4 1 
6. 75 9. 50 2. 25 2. 75 4. 75 
6.50 11. 75 2. 50 3. 00 5. 75 
5. 75 7. 75 1.00 2. 25 3. 25 
a.oo 13. 25 3. 00 4. 25 6. 50 
6. 25 a.oo 2. 00 2.75 4.25 
7. 25 10. 25 2. 00 3. 75 5. 50 
6. 75 9. 25 1. 75 3.00 5. 50 
11-10 6. 25 a. oo 2. 00 2. 50 5.75 
11- 11 9.25 11. 25 1. 75 5. 75 5.00 
11-11 5.00 8. 50 1.75 2. 50 4. 75 
S3 
Form II 
2 3 4 
5. 50 .75 1. 75 
9.75 2.00 2. 25 
5. 75 1. 75 1. 75 
9.00 1.75 3.00 
s.oo .50 1. 75 
6.75 2. 00 3. 26 
6.50 .so 2.50 
7.50 1.75 2.00 
8.00 2.00 2.50 
7. 50 1. 75 1. 25 
Subjects Age 
1 12-0 
2 . 12-0 
3 12-1 
4 12-1 
5. 12-1 
6 12-1 
7 12-2 
8 12-2 
9 12-2 
10 12-8 
AGE AND MEAN T.EST SCORI!S FOR ALL VARIABLES 
FOR THE TWELV.E YEAR OLD SUBJ.C::CTS 
Form I 
1 2 3 4 1 
8 . 25 12. 25 2. 25 4. 50 6. 25 
7.25 9.25 1.50 4.25 4. 25 
9. 25 12.50 3.00 5. 25 7.25 
5.25 6.50 2.00 1.75 6.00 
6.75 11.50 1. 75 4. 2'5 4.25 
8. 50 12 . 75 2. 50 4.50 s.oo 
6.75 9. 00 2. 25 2. 75 s. so 
a.oo 13. 25 2.75 4. 25 5. 50 
6. 50 8. 25 2.00 2. 75 6.75 
8. 25 11. 25 2.25 4. 25 e.so 
Form II 
2 3 4 
8. 75 2. 25 2.75 
5. 50 1. 25 1.00 
11. 50 2.50 3. 50 
8. 50 1. 75 2. 50 
7.25 1.00 1. 50 
7.50 1.25 3. 00 
9.25 2. 00 2. 50 
7. 25 1. 00 2. 00 
10.25 2. 50 3.00 
s.oo 1. 25 3.00 
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AIBTRACT 
I. TREORY 
The purpose of this studywas to investigate the development of 
concept formation in children. The study was focused upon two aspects: 
1. Changes in the mode of approach to a task of concept forma-
tion as a function of the developmental level of the child. 
2. Developmental differences in concept formation as a response 
to variation in material. 
From Piaget•s theoretica~ concepts behavioral indices of concept 
formation were derived. With the younger age group ~ it had been stated 
that cognitive functions were influenced by perceptual dominance . When 
confronted with a situation in which changes in relationships occur ~ the 
child is unable to free himself from the perceptual aspects of the 
immediate stimuli. The younger age child is unable to combine successive 
actions and holds rigidly to a set . Older children when confronted with 
such a situation in which there is change combine the several events and 
are able to disregard immediate stimuli , if they are irrelevant . The older 
child can make generalizations regarding a problem but this also goes through 
a period of differentiation. That is 6 the child from about 9 - 11 can 
make generalizations but these are based upon the manipulation of the 
concrete aspects of the situation. From about 11 years of age 6 the child 
is able to formulate hypotheses from the material ~ is relatively free from 
the concrete aspects, and does not find it necessary to go through a 
process of manipulation in order to derive hypotheses. 
From these considerations ~ certain behaviors would be expected from 
children in the different age groups when confronted with a concept 
formation task. 
Another question of importance in t h is study was the effect of 
different types of material . From the literature~ there had been some 
1C3 
indication that there was an or er of dominance established for specific 
types of concepts . It was felt that by varying the material this dominance 
could be studied across age groups . One study indicated that the type of 
material was a relevant variable but this study was concerned with adults. 
In an attempt to evaluate the generality of this finding~ a second hypothesis 
was investigated. 
2. PREDICTIONS 
From the behavioral indices derived from Piaget's stages of develop-
ment the following predictions were made: 
1. The mean number of choices required to attain the concept 
is an inverse function of age. 
2. The mean number of attribute changes is an inverse function 
of age. 
3. The mean number of choices more like the original focus card 
than like any preceding card choice is an inverse function 
of age . 
4. The mean number of redundant choices is an inverse function 
of age. 
From the second hypothesis the following prediction was made: 
1. The differences between the mean number of choices required 
to obtain a meaningful concept and the mean number of choices 
required to obtain a geometric concept will become more 
positive as a function of age. 
3. METHOil3 Al.'ID PROCEDURE 
seventy children~ ten in each of the seven age groups~ selected on 
a random basis, were given sets of material which was a modification 
of the instrument reported by Bruner, Goodnow and Austin. The first set, 
Form I~ consisted of an array of geometric figures~ composed of a com-
bination of four attributes~ each varying in two ways~ totaling an 
arrangement of sixteen instances. The second set, Form II, was an array 
of human figures, composed of a combination of four attributes, each 
varying in two ways. The structure of the array of Form II paralleled 
the s truoture of Form I. 
In the experimental procedure, befor~ the actual series was 
1C;4 
presented, grouping was demonstrated by the investigator so the child would 
understand the requirement of the task. Four problems were given for each 
set of materials in individual presentation. The specific instances 
selected by tre child were recorded on response sheets. 
4. ~ULTS 
The predictions on each variable which were derived from the first 
hypothesis tested by the Spearman rank-difference correlation coefficient 
were confirmed. The analysis of variance statistics were in essential 
agreement. The prediction derived from the second hypothesis was not 
confirmed. 
5. CONCLWIONS 
Hypotheses regarding the behavior of the child in a concept formation 
task were derived from developmental theory. According to this theory, 
there are continuous stages of intellectual development which are a function 
of the interaction of maturational factors and environmental factors. 
Functions which are of primary importance at earlier periods become modified 
when subjected to repeated stimuli and then may play a secondary role 
when integrated at a higher level with other features . This modification 
was investigated with children of various age groups . The statistical 
results of the study were in essential agreement with the hypothesis, 
thus affording some oonfir.mation to those aspects of' developmental theory 
which 1 d 'to the hypot.hesi<S. The prediction .re~rding the influence of' 
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different stimulus materials on attaining a concept was not confirmed. 
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